resources that are beyond an individual's control perpetuate the lack of capabilities and opportunities for large parts of society (Bourguignon, Ferreira, and Walton 2007; Elbers and others, 2008) . Such disparities in opportunity may discourage effort by individuals, waste productive potential, and contribute to social instability and institutional frailty, possibly dampening economic growth prospects (Ali 2007) .
The pursuit of greater equity through greater equality of opportunities could enhance economic efficiency. Equality of opportunity is broadly concerned with equal rewards for individual effort irrespective of prior circumstances and could lead to more efficient use of human and physical resources, improve social cohesion, and contribute to sustainable development (Roemer 1998) .
Empirical work on inequality of opportunity, though comparatively recent, is developing rapidly. Several parametric and nonparametric techniques have been proposed to measure it. This literature, initially concerned mainly with Western Europe and Latin America, has been extended recently to sub-Saharan Africa and Turkey (see, for example, Bourguignon, Ferreira, and Menéndez 2007; Lefranc, Pistolesi, and Trannoy 2008; Cogneau and Mesple-Somps 2008; Barros and others (2009) , Checchi, Peragine and Serlenga 2010; and Ferreira, Gignoux, and Aran 2011) .
These studies helped establish empirically the extent to which people in a given society face different opportunities. However, empirical applications of the concept of inequality of opportunity are scarce, and there is little or no research addressing inequalities of opportunity in Arab countries. This lack of research is attributable in large part to the limited availability of household income and expenditure surveys and to the paucity of observations on individuals' circumstances.
To fill some of this knowledge gap, this article assesses the degree of opportunity inequality in earnings inequality in Egypt, drawing on data from the 1988 Labor Force Sample Survey, the Egypt Labor Market Survey of 1998, and the Egypt Labor Market Panel Survey of 2006. These are among the few surveys in the Arab region with information on family background.
While World Bank estimates show that inequality is moderate in Egypt compared with other Arab countries, it is persistent.
2 Unevenness in the distribution of opportunities across regions, professional categories, or socioeconomic classes could contribute to the inequality and explain some of its persistence. Analysis of inequality of opportunity in Egypt can improve understanding of the institutional and economic mechanisms underpinning inequality and thus inform public actions to compensate for circumstancesbased disadvantages, eliminate inequality traps, and foster development. Reducing inequality of opportunity would contribute to both social improvement and greater equality in income and wealth distribution.
2. See Povcal website: http://iresearch.worldbank.org/PovcalNet/povcalNet.html.
The study applies the parametric model proposed by Bourguignon, Ferreira, and Menéndez (2007) and the nonparametric methodology suggested by to measure the contribution of inequality of opportunity to earnings inequality in Egypt. Inequality of opportunity indices are computed for Egyptian wage and salary workers for 1988, 1998, and 2006 . The sample is also split by gender, area, and age.
The results reveal that the share of earnings inequality attributable to circumstances fell, on average, from 22 percent in 1988 to 15 percent in 2006. The decline reflects stability in the levels of inequality of opportunity combined with rising total inequality over 1988-2006. These are lower bound estimates of the true share of opportunity inequality. They would likely be much higher if data for more circumstance variables were available and if other indicators of economic welfare, such as household consumption or income, were used as a base.
The analysis of area differences reveals a somewhat lower incidence of inequality of opportunity in rural than in urban areas. Disaggregation by gender suggests similar opportunity inequality for men and women, but with a higher incidence for women. Younger cohorts experienced a higher incidence of opportunity inequality than did the oldest ones in recent years, but a lower incidence in the 1990s.
The article is organized as follows: section I describes the empirical model and the procedures used to infer inequality of opportunity. Section II provides an overview of the data. Section III reports the main results, and section IV summarizes the essential findings and conclusions.
I . T H E E M P I R I C A L M O D E L
Estimation of the degree of inequality of opportunity associated with a given distribution of earnings (outcomes) is based on the frameworks of Bourguignon, Ferreira, and Menéndez (2007) and . The determinants of an individual's earnings, y i , are separated into a set of circumstance variables, denoted by the vector C i ; efforts variables, denoted by the vector E i ; and unobserved factors v i . The earnings function can be specified as
The circumstance variables are economically exogenous since they are outside an individual's control, but effort factors may be endogenous to circumstances since an individual's actions may be influenced by ethnicity, parental background, and so on. Equality of opportunity occurs, in Roemer's (1998) sense, when earnings are independently distributed from circumstances. This independence implies that circumstances have no direct causal effect on earnings and no causal impact on effort. The degree of opportunity inequality can therefore be determined by the extent to which the conditional distribution of earnings on circumstances, F(yjC), differs from F(y).
Nonparametric Method
Parametric and nonparametric methods can be used to estimate inequality of opportunity indexes. The nonparametric approach, suggested by , is based on two alternative partitions of the total population, based on two alternatives for computing inequality of opportunity. 3 The first partition divides the population into groups by circumstance categories, with the members of each group, named type, endowed with similar circumstances. The second partition, based on effort, splits the population into subsets (tranches) of individuals who exert the same degree of effort. Since effort cannot be observed, a person's effort is measured, following Roemer (1998) , by his or her quantile in the income or earnings distribution for the individual's type subgroup. So, all individuals at the same quantile of their types distributions of earnings are considered to be exerting the same level of effort. Although both methods are plausible for modeling equality of opportunity, they can yield different results. Since there is no obvious reason for preferring one approach over another, estimates are provided using both methods. 4 The nonparametric approach has substantial advantages for predicting the share of inequality due to opportunities, including its computational simplicity and flexibility due to the absence of a functional form specification. Its main drawback is that it requires large data sets for accuracy. The greater the set of circumstances, the higher the number of cells in the partition and the higher the number of cells with zero or few observations. Moreover, this approach does not permit estimating partial effects of circumstances, holding all else constant (Ferreira and Gignoux forthcoming; Checchi, Peragine, and Serlenga 2010) .
TYPES. In the first partition, inequality of opportunity is given by inequality between types.
5 This inequality can be assessed by applying a smoothing transformation using a constant reference value of effort E, namely, f ðC i ; EÞ 8i. The smoothed distribution can be represented by the average income, fm c g, of a given type, identified by c. All within-type inequality is eliminated in the 3. In this approach, the unobservable term v is confounded with E, and the individual is considered responsible for any random component that is not included in the vector of circumstances that may affect his/her outcome .
4. See and Checchi, Peragine, and Serlenga (2010) for details on the types and tranches approaches.
5. This measure is related the ex ante view of equality of opportunity, which focuses on the differences between the outcome prospects of individuals with similar circumstances as opposed to the second method, which is related to the ex post view of equality of opportunity and focuses on outcome inequalities among individuals who exert the same effort (Flaurbaey and Peragine 2009; Checchi, Peragine, and Serlenga 2010) smoothed distribution {m c } by replacing each individual's earnings with typespecific mean earnings m c . Thus the inequality in {m c } captures the inequality due to circumstances only. Then, given an inequality measure I, the opportunity share of earnings inequality can be defined as:
Inequality of opportunity can also be measured indirectly using a standardized distribution obtained by replacing each person's earnings y The standardization removes all between-types inequality, leaving only within-type inequality, or inequality due to effort. Hence, the share of inequality due to unequal opportunities can be computed residually by u r types ¼ 1 À Iðfz c i gÞ=IðFðyÞÞ. The direct and residual methods can yield different results; the only inequality measure for which the two methods give the same results is the mean log deviation (GE(0)), which has a path-independent decomposition when the arithmetic mean is used as the reference income or earnings (Foster and Shneyerov 2000) .
TRANCHES. In the second partition, inequality of opportunity can be assessed by focusing on inequality within groups with similar effort levels. As previously, a smoothing transformation is applied to eliminate all inequality within tranches. The part of inequality due to unequal opportunities can be expressed as
where {m e } is a smoothed distribution in which each individual's earnings is replaced by tranche-specific mean earnings. Inequality of opportunity can also be computed directly by suppressing all between-tranches inequality. 
Þ. As previously stated, when the mean log deviation inequality index is used, the residual and direct methods yield the same opportunity inequality measures.
Parametric Method
The parametric method, which is less data-demanding, can be used to measure inequality of opportunity and the effect of individual circumstances. Evaluating the extent of inequality of opportunity using parametric and nonparametric decompositions and comparing the estimates allows checking the consistency of the results and also indicates the plausible range of true opportunity inequality.
The parametric analysis follows the work of Bourguignon, Ferreira, and Menéndez (2007) , estimating opportunity inequality as the difference between observed earnings inequality and the inequality that would prevail if there were no differences in circumstances.
LetFỹ ð Þ be the counterfactual earnings distribution when circumstances are identical for all individuals. The opportunity share of earnings inequality can be defined as
The first step in computing Q P is to estimate a specific model of equation (1). Following Bourguignon, Ferreira, and Menéndez (2007) , the earnings function is expressed in the following log-linear form:
where a and b are vectors of coefficients, A is a matrix of coefficients specifying the effects of the circumstance variables on effort, and 1 i is an error term. Model (5) can be expressed in reduced form as
Inequality of opportunity can be measured using equation (4), where the counterfactual distribution is obtained by replacing y i with its estimated value from equation (6), which can be expressed asỹ i ¼ expð Cd þĥ i Þ.
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The parametric approach allows estimation of the partial effects of one or some circumstance variables on earnings, while controlling for the others by simulating distributions such as
whereFðỹ j Þ is the counterfactual earnings distribution obtained by keeping circumstance C j constant.
6. Checchi, Peragine, and Serlenga (2010) computed parametric counterparts for the nonparametric measures of opportunity inequality calculated using both the types and tranches approaches. Here the analysis is limited to estimation of the parametric alternatives to inequality of opportunity indexes measured by the types approach, assuming implicitly all unobserved variance in h as the only true source of effort.
The inequality share specific to circumstance j can be computed by: The surveys were conducted on nationally representative samples of households, and methodology and data were selected to ensure comparability. The surveys include information on household characteristics; individual earnings, education, and employment status; and parents' education, occupation, and employment status. Individuals' current earnings, measured as real monthly earnings from all occupations, was the measured outcome. The analytical sample was restricted to individuals aged 15 -65 years old with positive earnings.
Computing the opportunity share of earnings inequality for the entire country is important to the design of equal-opportunity policies, but it fails to capture the differential intensity of opportunity inequality across areas and population groups. Disparities in labor market participation between gender and age groups and differences in labor market conditions between rural and urban areas influence the distribution of earnings and could affect inequality of opportunity measures. Table 1 reports the labor market participation and the rates of employment with positive earnings by area gender, and age group for each survey round. Large gender differences are observed in labor force participation. Men's participation greatly exceeds women's. Labor force participation is also larger in urban areas and for the mid-age cohort. 8 The percentage of individuals of working age in employment with positive earnings is much higher in urban than in rural areas and is much larger for men than for women. The labor market participation rate increases between 1998 and 2006, particularly for women, and there is a slight rise in the employment rate with positive earnings for women and a decline for the other population subgroups.
Because heterogeneity in population composition and in labor force participation may distort the aggregate picture of inequality of opportunity, opportunity inequality indices are also computed for population subgroups. Each 7. For more details about the surveys, see Assaad (2002) . 8. Labor market participation decisions may depend on an individual's circumstances. Sample selection bias, especially likely for women, is not addressed here because of the complexity of the procedure for correcting for this bias. survey sample is partitioned by area of birth (urban, rural), gender, and age (15-29, 30-44, and 45-65). 9 Parametric and nonparametric decompositions are applied for each population subgroup and for the entire population in each survey year. The data from the three surveys are also pooled to form a single dataset, and the same procedures are applied to the entire sample. This might clarify the extent and evolution of inequality of opportunity and its importance in shaping earnings differences across population subgroups and time.
Sample sizes are 4,258 for LFSS 88, 4,740 for ELMS 98, and 7,501 for ELMPS 06. Missing information on father's occupation and mother's employment status reduced the samples to 4,135, 4,048, and 6,499 economically active individuals who are representative of the Egyptian workforce. 9. Region of birth is included because region of residence might be endogenous. However, the number of migrants is quite small, suggesting a limited potential bias. The number of individuals living in a different region than they were born in was 134 for LFSS 88, 323 for ELMS 98, and 503 for ELMPS 06.
Nonresponses on family background are likely to be nonrandom and therefore to introduce sample selection bias. Missing information on parental employment and occupation status was 7-9 percent. It was lower for the oldest age group and for LFSS 88. The effect of selective nonresponse is investigated by comparing the composition of the final sample with the sample including individuals with missing information. Although nonresponse was found to be statistically selective, the two samples were highly similar in almost every respect.
As a robustness check, the results were compared with the coefficient estimates from an earnings regression on all the circumstance variables for which there are no missing observations, run in both the full sample and the final sample used in the empirical analysis. The results, reported in table 2, suggest that selective nonresponse did not introduce large biases, since the coefficients do not differ statistically (at the 95 percent confidence level) between the final and full sample in each survey year and in the pooled survey data.
The circumstance variables available in the three surveys are father's and mother's education and employment, father's occupation status when the individual was age 15, and region of birth (Metropolitan, Lower Egypt, or Upper Egypt).
10 Using all these variables in the nonparametric analysis is problematic because of an insufficient number of observations, which would result in a large number of empty or small cells.
The quality of the nonparametric inequality of opportunity measures depends on the quality of the estimates for the type/tranche-specific means. The sampling variance of these means could be very large for cells with few observations and would cause an upward bias in the nonparametric estimates of opportunity inequality (Ferreira and Gignoux forthcoming). Therefore, both the parametric and the nonparametric decompositions consider only father's and mother's education, father's occupation status, and the individual's region of birth. The number of categories for each variable was restricted to three or fewer in order to reduce the number of circumstance groups. Gender is also used as a circumstance variable when the sample is not subdivided by gender.
Father's education is coded into three categories (none, primary and preparatory, and secondary and tertiary) and mother's into two (none, and primary and more).
11 Father's occupation is coded as skilled agricultural workers and other. Region of birth is coded as Metropolitan (Greater Cairo, Alexandria, and Suez), Lower Egypt, and Upper Egypt.
12
In the tranches approach, and based on the hypothesis that individuals at the same quantile of the earnings distribution have expended the same degree of effort, the distribution of earnings, conditional on circumstances, was divided into 10 deciles.
10. Information on mother's occupation is also available, but this variable was disregarded because of the large number of missing entries.
11. Only two categories were used for mother's education because of the small number of observations in the category secondary and tertiary.
12. Place of birth may be capturing effort as well as circumstances for individuals who migrate since the age of migration is unknown. Since using more circumstance variables and a finer partition of categories would better capture the contribution of unequal opportunities to earnings inequality, inequality of opportunity indices were also computed parametrically, exploiting the richness of the dataset on family background, and the results were compared with the previous estimates. The parametric and nonparametric measures based on comparable circumstance variables are, therefore, complemented with a parametric decomposition using additional circumstances and refining the categories for each circumstance.
The variables used in this decomposition are father's and mother's education, measured by the number of years of schooling; employment for both parents, grouped into three categories (wage worker, employer, and selfemployed and work for family); father's occupation status, grouped into four categories (high status, medium status, low status, and skilled agricultural worker); and dummy variables for region of birth.
13 Birth region is coded into three regions as before, and urban and rural areas in Lower and Upper Egypt are captured by a dummy variable. Gender and age are also used as circumstance variables when the sample is not subdivided by gender or age. Table 3 presents descriptive statistics for all survey years combined. Earnings are higher for male subsamples, for the oldest cohort, and for urban areas. Father's mean number of years of schooling is higher in urban areas of birth and significantly higher for women than for men, suggesting that women with educated parents have more chances of entering the labor force, thereby suggesting the possibility of selection biases. Table 4 shows the mean and standard deviation of real monthly earnings for each survey year. Earnings declined slightly between 1988 and 1998 but then increased between 1998 and 2006. While the changes in mean earnings are not very large, dispersion in earnings increased considerably in 2006, especially for women and the mid-age cohort. Dispersion was significantly lower in rural areas than in urban areas between 1988 and 1998, but it increased considerably in 2006, and was slightly higher in rural areas.
I I I . E S T I M A T I O N R E S U L T S
The parametric and nonparametric methods were applied to measure the degree of inequality of opportunity for earnings in Egypt. For the entire population, for each population subgroup, and for each survey year, table 5 displays 13. Parents' education, reported in the surveys in discrete levels, is converted into years as follows: illiterate (0 years), read and write (2); primary (6), preparatory (9), general or vocational secondary (12), postsecondary (14), university four years (16); university five years (17), and postgraduate (18). The nine categories of father's occupational position (based on the occupational classification used by the Central Agency for Public Mobilization and Statistics) were recoded into four groups: high status (senior officers and managers, professionals, and professors); medium status (clerks, service and market sales, and craft); low status ( plant and machine operators and elementary occupations); and skilled agricultural workers. the estimates of overall earnings inequality and of the degree of inequality of opportunity using the mean log deviation, GE(0), which is the only inequality measure with a path-independent decomposition.
Aggregate Analysis
The level of overall earnings inequality in Egypt, measured with mean log deviation, averaged 34 percent for the entire period 1988-2006. The parametric and nonparametric decompositions suggest that 11-20 percent of this inequality can be attributed to unequal opportunities associated with only five circumstance variables: gender, father's and mother's education, father's occupation, and individual's region of birth.
The types nonparametric analysis and the parametric analysis yield broadly similar results for the entire period, while the tranches nonparametric analysis yields higher opportunity inequality shares. Regardless of the decomposition employed, the results should be viewed as lower-bound estimates of the share of inequality due to all circumstances. Despite the richness of the circumstance variables in the datasets, many relevant circumstance variables, such as family wealth, quality of parents' education, and innate ability, remain unobserved. Adding more circumstance variables, or further refining the subdivision of categories within each circumstance variable, would increase (but cannot reduce) the share of inequality arising from circumstance inequality.
There is a clear pattern of increasing earnings inequality in recent years. Overall earnings inequality declined slightly, from 26.7 percent in 1988 to 21.9 percent in 1998, before increasing substantially to 42.3 percent in 2006. All the population subgroups experienced an increase in earnings inequality. Inequality was higher in urban areas, among women, and among the oldest cohort in 1988, but these differences declined over time. Many factors could have contributed to the increase in earnings inequality, including changes in the education composition of the Egyptian labor force, increasing returns to education and experience, and a transition to a more decentralized and market-oriented economy, but it seems likely that much of the rise was driven by variable and accelerating inflation.
14 Inflation was very unstable over this 19-year period, high and volatile over 1988-91, steadily declining over 1991-2002, and steadily rising after 2002, especially in 2004. 15 Many studies have found inequality-increasing effects of inflation (see, for example, Ferreira, Leite, and Litchfield 2008). 16 The trend in inequality of opportunity levels is similar to that of overall inequality, declining between 1988 and 1998 and then increasing from 1998 onwards. Nevertheless, the variations in inequality of opportunity levels over the entire period are much less pronounced than those in overall inequality. The nonparametric measures posted a slight increase over 1988-2006, while the parametric estimates fell slightly. The differences in the levels of inequality of opportunity at the beginning and end of the period are barely statistically significant.
Since overall earnings inequality increased significantly over the entire period, while the levels of inequality of opportunity were generally stable, the opportunity share of inequality declined sharply between the late 1980s and the mid-2000s. Figure 1 reveals a similar downward trend for both parametric and nonparametric estimates of the proportion of earnings inequality attributable to unequal opportunities. The contribution of opportunity to inequality fell from 14 -27 percent in 1988 to 6 -18 percent in 2006, depending on the measure used.
The parametric estimates are systematically lower than the nonparametric estimates. The opportunity inequality shares for the entire country for each survey year measured by the tranches method dominate the types and parametric measures. Although the types method yields higher results than the 14. A Mincerian regression was run to see whether improvements in the educational attainment of the labor force contributed to the rise of inequality. The evidence suggests that returns to education increased between 1988 and 2006, while returns to experience declined. However, the results show a substantial increase of returns to education and experience over 1988-2006 in rural areas, suggesting that the greater dispersion of earnings, particularly in rural areas, was caused by the increasing returns to education and experience.
15. See World Bank (http://data.worldbank.org/country/egypt-arab-republic) or International Monetary Fund data (www.imf.org/external/data.htm).
16. The measures of inequality for Egypt provided by the World Bank range from a mean log deviation of 16.9 percent in 1990/91 to 17.8 percent in 2004/05, with a slight drop to 15.5 percent in 1995/96. Although the current study finds a broadly similar pattern of variability, the inequality estimates are higher and suggest a much greater increase in recent years. The World Bank inequality estimates are based on consumption and expenditure data, which are often considerably lower than estimates based on income and labor earnings data. Moreover, earnings tend to be more volatile and more sensitive to macroeconomic fluctuations than consumption and expenditures, which are likely to be closer to permanent income (Barros and others 2009). parametric decomposition, the difference turns out to be (borderline) significant only for 2006 and insignificant for the other survey rounds. These differences are likely the result of small-sample biases that raise spurious sampling variation in nonparametric decomposition. The problem is particularly acute in the tranches approach, where each cell is subdivided into deciles.
Another plausible explanation is the ability of the tranches approach to assess in a finer way the individual earnings gaps attributable to circumstances (Aaberge, Mogstad, and Peragine 2011) . The parametric and types methods focus on the inequality between social groups identified by their circumstances and are less sensitive than the tranches method to inequalities between individuals within the same social group. These parametric and types methods depend on group-specific mean income and fail to capture the effect on inequality of opportunity of Pigou-Dalton redistribution within social types, while the tranches approach does Checchi, Peragine, and Serlenga 2010) .
Between 1988 and 1998, when the economic adjustment program was implemented, the level of overall earnings inequality fell 18 percent and that of opportunity inequality fell by 30 -45 percent.
The earning gaps between social groups and among individuals at the same effort level have narrowed, presumably because of the expansion of education for underprivileged children, moderate macroeconomic stability, and the resumption of growth during this period. 17 Inequality among individuals at the same effort level appears to have declined more rapidly than inequality between social types, explaining the larger decline observed in the opportunity share measured by the tranches method.
From 1998 onward, earnings gaps widened again, with the gaps widening less between social groups than within effort groups. The economic policy reforms implemented in Egypt since 2000, which include privatization, deregulation, and progressive trade liberalization, facilitated the transition to a more market-oriented economy. Despite the positive payoffs of these reforms, they might have brought about distributional changes that widened income differentials. Thus the increase in inequality during this period might be associated with the market-oriented reforms and the expansion of inflation. While inequality of opportunity levels rose nearly to their 1988 level, overall earnings differentials widened even more, leading to a decrease in the share of inequality attributed to opportunities. It follows, then, that earnings inequality was due increasingly to differential effort.
However, the decline in the share of inequality attributable to opportunities does not necessarily mean that the true opportunity share of inequality has fallen or that differences in effort have increased substantially. The possibility of underestimation problems attributable to omitted unobserved circumstance variables or to transitory earnings components cannot be ruled out.
A more market-oriented economy rewards individuals' skills and education quality more highly, increasing the variation in earnings within the educational attainment categories of workers and consequently within the education categories of their parents. If the quality of parental education plays a growing role over time in shaping earnings inequality in Egypt, and since this variable is omitted, estimates of inequality of opportunity would be expected to be higher in 2006.
On the other hand, using current earnings to measure opportunity inequality might distort the assessment of the extent to which circumstances affect the distribution of outcomes, because of measurement error and idiosyncratic shocks to earnings. The transitory earnings components add to the dispersion of earnings not explained by circumstances, confounding the variance of transitory earnings with the part of earnings inequality due to effort. And that could lead to overestimating the degree of effort inequality (Barros and others 2009; Aaberge, Mogstad, and Peragine 2011) .
Population Subgroup Analysis
Because the aggregate analysis presented above could mask area, gender, and age disparities in opportunity inequality within Egypt, inequality of 17. See Cogneau and Gignoux (2009) for the contribution of educational expansion to earnings and opportunity (in)equality in Brazil. opportunity measures were also computed for each population subgroup (see  table 5 and figures 2, 3, and 4).
AREA. The parametric and nonparametric estimates revealed somewhat higher inequality of opportunity levels and shares in urban than in rural areas, but the difference is statistically significant only in 1998. Between 1988 and 1998, overall inequality was fairly stable in rural areas and declined in urban areas; inequality of opportunity levels dropped in both areas, though it dropped more in rural areas (see table 5 and figure 2). From 1998 onwards, overall and opportunity inequality levels rose in both urban and rural areas. Inequality of opportunity measures regained their late 1980s levels in urban areas but rose much more in rural areas. Although overall inequality in rural earnings rose significantly, from 18 percent to 40 percent, the opportunity share also increased, from 12 percent to 20 percent (tranches approach), showing a larger contribution of unequal opportunities to the variance in rural earnings.
The parametric estimates of the opportunity inequality share, while not significantly different from those obtained by the types method, show no variations over time in rural areas. This may be explained either by the omission of circumstance variables, which could cause a meaningful drop in the parametric measures of inequality of opportunity, or by large sampling variation, which could induce an upward bias in the nonparametric measures. This possibility is explored later by estimating inequality of opportunity indices parametrically using a richer set of circumstances and a more refined partition.
In addition to rising inflation and the transition to a more liberal market, increasing labor market returns to education and to experience contributed to the substantial increase in rural earnings differential between 1998 and 2006. There have been substantial improvements in the education of the rural labor force, an accelerating movement of labor out of agriculture as structural reforms took hold, and a shift to high-and medium-status occupations. All these factors might have increased the influence of family background on income differentials between social types and, even more, among individuals at similar levels of effort.
GENDER. The contribution of unequal opportunities to earnings inequality is higher for women by the tranches method, while it is higher for men by the parametric and types methods ( figure 3) . However, the difference in inequality of opportunity between men and women is barely significant for the tranches method and insignificant for the others.
The difference in results can be explained by the fact that the omitted circumstances are more important to the distribution of earning for women. Large sampling variance in small cells can also be involved, since sample sizes are smaller for women than for men. Again, the tranches method produces higher estimates while the types and parametric measures are quite close to each other.
The levels of overall and opportunity inequality in earnings seem to follow a similar historical path for both genders, including a decline in the late 1990s and a subsequent increase. Nevertheless, opportunity inequality rose slightly for men from the beginning to the end of the period and was more stable for women, while overall earnings inequality rose substantially for both men and women. Therefore, the share of opportunity inequality declined more over time for women's earnings.
The growing dispersion in earnings in recent years could be associated with the rise in the educational attainment of the Egyptian labor force and the increase in returns to schooling. Although improvements in education levels and returns to education were more pronounced for women, earnings inequality increased slightly more for men, suggesting that inflation and policy changes had a greater effect on men's earnings.
The estimates of inequality of opportunity for women should be treated with caution since they suffer from potential underestimation. Women's much lower labor force participation rates (30 percent, compared with almost 80 percent for men; see tables 1 and 3) raise concerns about sample selection bias. Moreover, parents' education level and father's occupational status are considerably higher for women, suggesting that women's labor force participation decisions are influenced by their family background, so that women who expect to be discriminated against due to their circumstances might be less likely to enter the labor force. In that case, the true opportunity inequality measures for women would be expected to be much larger than those obtained here.
AGE. Figure 4 displays the evolution of the shares of opportunity equality in earnings inequality over time for each age cohort; for readability, only the nonparametric estimates are plotted. The types and parametric results are quite close.
Except in 1988, when the share of opportunity inequality was notably lower for the youngest cohort, there is no statistically significant difference between age groups. Although the tranches method yields higher estimates, the difference between the estimates and those obtained by the types method is insignificant, which strengthens confidence in the results.
These findings suggest that the increase in educational attainment across successive age cohorts over 1988-2006 was accompanied by a slight, but borderline statistically significant, increase in the levels and shares of inequality of opportunities. Between 1988 and 1998 overall earnings inequality and opportunity earnings inequality (both levels and shares) increased across age cohorts, from the youngest to the oldest, while in 2006 overall inequality and opportunity inequality were higher for the mid-age cohort (see table 5 and figure 4).
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The decline in earnings differential already noted between 1988 and 1998 for all population subgroups was modest for Egyptian wage and salary workers ages 30 -44, while the large increase in the gap after 1998 was much more pronounced for this cohort than for the others. This age cohort also experienced a larger increase in inequality of opportunity levels during the 2000s and therefore an increase in the share of unequal opportunities (from 17 -21 percent in 1998 to 20-23 percent in 2006, depending on the measure used). The gap between social groups increased more than the gap between people at the same effort level for the mid-age cohort. Despite the increase, this age cohort had a lower incidence of opportunity inequality in 2006 than in 1988, when the share was greater than 25 percent. The upward trend in inequality of opportunity shares between 1998 and 2006 is not apparent in the parametric decomposition, however.
On the other hand, from 1998 to 2006, only a slight rise in the levels of inequality of opportunity was noted for the youngest cohort and an even slighter rise for the oldest. So the share of opportunity inequality in earnings inequality increased for the youngest, from 19 percent to 22 percent, and decreased for the oldest, from 27 percent to 24 percent by the tranches 18. Inequality of opportunity may be underestimated for the youngest cohort due to the possible importance of part-time work in this age group (Bourguignon, Ferreira, and Menéndez 2007). approach. When measured using the types and parametric methods, the increase in the opportunity shares for the youngest cohorts appears to be smaller, while the decrease for the oldest age group appears greater.
These results suggest that during the 1990s the contribution of unequal opportunities to earnings inequality was lower for the younger cohorts than for older cohorts and highest for the mid-age cohort in recent years.
The rise in inequality of opportunities for the youngest cohort likely reflects the increasing effect of parental education on their earnings. Returns to parents' education in Egypt were found to increase with age, contributing to the greater dispersion in earnings within older cohorts. However, while returns to parents' education increased over time for the mid-age and youngest groups, it fell for the oldest cohort. Although this explanation sounds plausible, we cannot reject the possibility of underestimation due to unobserved circumstances, transitory earnings components, or the incidence of part-time employment. Taking these elements into account might change the finding that the younger cohort is suffering from a higher incidence of opportunity inequality than the older one today.
Parametric Decomposition
Although informative, these results capture only a part of the contribution of circumstances to an individual's earnings inequalities. To check the robustness of these results to the introduction of additional exogenous circumstances, a parametric decomposition was conducted that added additional family background characteristics to the previous analysis (father's and mother's employment status; rural or urban area of birth) and used a finer partition of the circumstance categories. Age is also used as a circumstance variable when the sample is not split by age groups.
To begin, reduced form earnings equation (6) is estimated by ordinary least squares (OLS) for the entire population and separately for each population subgroup by survey year and for all years combined. Because of space limitations, regression results are presented in table 6 only for the entire population for each survey year and using the whole sample. The estimates, globally significant at the 10 percent level or lower, support the view that circumstances have an important influence on outcomes and, as shown in the descriptive statistics in table 3, that being male and being older are associated with higher income. Differences in region of birth are found to contribute to wage differences. With Lower Egypt as the reference, people born in Upper Egypt have lower incomes, while those born in Metropolitan regions do better. Likewise, individuals born and working in urban areas earn more than those in rural areas. The parental background variables are also found to affect earnings. Father's and mother's years of education have a significant positive influence. Father's and mother's employment also has a positive influence, but the effect was rarely significant in 1988. Father's occupational status does not appear to be important. Nonetheless, with medium status as the reference, having a father in an agricultural occupation has a strong and statistically significant negative effect on earnings. The estimation results for each population subgroup, available on request, show similar effects of the circumstance variables on earnings.
Next, the counterfactual earnings distribution is simulated using the coefficient estimates to compute the share of earnings inequality arising from unequal opportunities and the contribution of individual circumstance variables.
The parametric estimates of inequality of opportunity using a richer set of circumstance variables, reported in table 7, are significantly higher than the parametric measures reported in table 5. The opportunity shares are 15 -27 percent over 1988-2006, compared with 6 -14 percent when fewer circumstance groups and coarser partitions are used, suggesting that father's and mother's employment and the area of birth played a significant role in accounting for opportunity disparities in Egypt.
The disaggregation by area reveals that the contribution of opportunities to earnings inequality decreases over time in rural areas, despite the rise in the level of inequality of opportunity. 19 This result suggests that the increase in the share of rural opportunity inequality using the nonparametric methods (see table 5 and figure 2) might be due to sampling variance in small cells.
The analysis by gender shows that women suffer a significantly greater incidence of opportunity inequality than men. This finding, similar to that reported in table 5 and figure 3 using the tranches approach, suggests a higher sensitivity of the parametric estimates to the omitted circumstance variables for women than for men. The contribution of father's and mother's employment to earnings inequality is as important as that of the other circumstance variables for women but less important for men. 19. The results for the population subgroups are available from the author. opportunity resulting from region of birth was fairly stable between 1988 and 1998, at around 4 percent, and declined to 2 percent in 2006.
Gender, father's occupation and mother's employment also play an important role in determining earnings inequality, accounting for 1-3 percent of total inequality for the entire population. Gender's importance in shaping opportunity declines over time.
Mother's education and father's employment make a limited contribution to reducing earnings inequality when area, gender, and other family background variables are controlled for. However, mother's education has a growing influence on earnings in the recent period.
For population subgroups, parental education was found to be a more important determinant of opportunity for women in 1988, while father's occupation status and mother's employment accounted for the largest share of earnings variations in recent years. In rural areas, inequality was shaped mainly by gender until 1998, while father's occupation and employment had the largest role during the recent period.
There is also some evidence that mother's education contributes more to reducing earnings inequality for the youngest cohort than do the other family background variables.
The share of inequality associated with parental education increases across age cohorts and declines significantly over time for the oldest cohort. This result is consistent with the previous finding of a declining contribution of unequal opportunities to earnings inequality for Egyptian wage and salary workers ages 45 -65 and with the possibility that the decline was driven by the weakening effect of parental education on earnings for this cohort.
These findings suggest that policies aimed at reducing the earnings effect of father's education and skills and of regional origins would help reduce inequality of opportunities in Egypt.
It is increasingly argued that inequality of opportunity arising from individual circumstances contributes to the persistence of social and economic inequalities and constrains economic development and, therefore, that society should compensate for this sort of inequality. In the interests of equity, it is thus important to distinguish inequalities due to unequal opportunities from inequalities due to individual choices. Doing so could help identify policy measures and institutional arrangements that favor more egalitarian distribution of opportunities.
To assess the extent to which unequal opportunity affects the distribution of earnings in Egypt, parametric and nonparametric measures were calculated of the lower bound for inequality of opportunity, over time and by population subgroups. The results are consistent with findings of previous studies. Individual circumstances, captured by gender, region of birth, father's and mother's education, and father's occupation status averaged 11-20 percent of the mean logarithmic deviation index, depending on the estimation procedure.
There was little change in the levels of inequality of opportunity between 1988 and 2006 and a modest decline in 1998; total earnings inequality increased considerably over this period. The opportunity share of earnings inequality therefore declined from 14 -27 percent in 1988 to 6-18 percent in 2006, depending on the measure used.
Although the causes of the sharp increase in earnings inequality and the decline in the opportunity share cannot be established with certainty, some explanations may be ventured.
Egypt's transition to a more market-oriented economy since the early 2000s, together with rising inflation, might have contributed to widening income differentials. Expansion of intermediate and higher education between 1988 and 1998, followed by slower expansion from 1998 onward, especially affecting underprivileged social groups might have contributed to equalizing opportunities during the first period and limited the increase in earnings gaps between circumstance groups in the second period.
A parametric decomposition using a richer set of family background variables and a more refined partition to check the robustness of the results to omitted circumstances resulted in a drop in opportunity shares from 27 percent in 1988 to 15 percent in 2006 compared with a decline from 14 percent to 6 percent when fewer circumstance groups are considered. Father's education and occupation status as well as spatial factors (measured by rural or urban area and region of birth) accounted for around 30 percent and 20 percent of the total effect of circumstances.
The analysis by population subgroups reveals a lower incidence of inequality of opportunity in rural areas than in urban areas. Although estimates for rural areas might be biased because of the imprecision of earnings measurement or large sampling variance within small cells, the possibility cannot be ruled out that unobserved circumstances and institutional measures (such as family composition, parents' financial situation, supply and quality of schooling, and labor market institutions) significantly shape the opportunity sets for rural Egyptian wage and salary workers. This is supported by the weak influence of father's education and occupation status on rural earnings. Although they play a large role in determining inequality compared with the observed circumstances, their role is very weak in rural areas, where more than 87 percent of workers have parents with an education level of two years or less and some 57 percent have fathers in agricultural employment.
The disaggregation by gender reveals similar findings for opportunity inequality for men and women, with a somewhat higher incidence for women. The estimates for women are likely to be biased by participation in the labor market: if women's participation decisions are negatively influenced by circumstances, inequality of opportunity would be underestimated.
The analysis by age group suggests that inequality of opportunity accounted for a lower share of earnings inequality for younger cohorts than for older cohorts in the 1990s, while it accounted for a higher share for mid-age and younger groups in 2006. The decline in the contribution of unequal opportunities to earnings inequality for individuals ages 45-65 is likely due to the declining importance of parental education in determining their opportunity sets.
Regardless of the estimation method used, this study suggests that the share of measured earnings inequality in Egypt attributable to circumstances alone varied from one-tenth to one-third from 1988-2006. The true fraction of opportunity inequality would likely be higher if additional circumstance variables were included or if the analysis were based on other measures of economic welfare, such as household income and consumption. Using current earnings may give a misleading picture of the extent of inequality of opportunity because of measurement errors and transitory earnings components.
Ferreira and Gignoux (forthcoming) estimated inequality of opportunity for labor earnings, household income, and household consumption for Colombia, Panama, and Peru and obtained roughly similar opportunity inequality shares of earnings inequality to those found here for Egypt. Their analysis reveals that inequality of opportunity accounts for a larger portion of overall inequality when household income is used rather than labor earnings. The estimates of inequality of opportunity shares tended to be even higher when based on consumption rather than on income or earnings. For Latin American countries for which results are close to those reported here, parametric estimates of the opportunity shares of consumption inequality ranged from 24 percent for Colombia to 39 percent for Panama, compared with 17 percent for earnings inequality. Barros and others (2009) also found that earnings-based measures tend to underestimate inequality of opportunity for long-term welfare because measurement errors and transitory components add to the non-circumstance-driven variance in the earnings and income measures. Bourguignon, Ferreira, and Menéndez (2007) also report similar results for Brazil. They found that around 23 percent of earnings inequality among Brazilian men in urban areas in 1996 could be attributed to unequal opportunities, as measured by the Theil index, indicating a lower incidence of inequality of opportunity than in Egypt for the same period (around 30 percent of the Theil index, using the parametric method, for [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] .
Although the results of this analysis would help in designing effective public policies for equalizing opportunities, recommending such policies requires further investigation.
